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Acinetobacter is a potent nosocomial, multidrug resistant and biofilm forming pathogen. Biofilm formation 
enhances the property of resistance several fold in a wide range of bacterial pathogens. In present investigation, 
effect of biofilm formation on MICs of antibiotics and metals was evaluated. MIC for 2 Acinetobacter 
haemolyticus strains isolated from Indian hospitals, sensitive to various classes of antibiotics and metal 
ions, were determined by broth dilution technique. Minimum biofilm eradicating concentration (MBEC) was 
determined by calgary biofilm device (CBD). Amoxycilin/Clavulanic acid was ineffective on biofilm grown for 
18 h and 72 h at concentration of >32750 µg/ml. Polymyxin B and rifampicin were effective at 18 h (2500 U 
and 16 µg/ml respectively) but were ineffective at 72 h (> 40,000 U and > 32750 µg/ml respectively), each 
of them leaving a fraction of essentially invulnerable persisters producing counts (74 X 107, 33 X 107 cfu/ml). 
Gentamycin and tobramycin were the only effective antibiotics on 18 h and 72 h grown biofilm. Isolates were 
resistant to metal ions present as normal media component such as Zn++, Cu++,Co++. Metal ions Ag+ and Hg++ 
were found to inhibit, planktonic, 18 h and 72 h grown biofilm, though resistance increased about 512 folds 
after 72 h. We confirm this as first ever report on biofilm formation by Acinetobacter haemolyticus, responsible 
for enhanced resistance against antibiotics and metals at later part of biofilm development, however warrants 
further evaluation, with larger sample size.
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Infective endocarditis is a serious clinical issue, often related to the prolonged use of intravenous catheters 
that can eventually become infected. Although polymicrobial endocarditis (PE) involving Staphylococcus 
epidermidis and Candida species is uncommon, it is generally associated with patients’ high mortality due to 
the presence of Candida spp.. Additionally, investigation on the phenomenon of microbial competition in PE 
is still scarce. Thus, the main goal of this work is to deepen the knowledge of PE related to Staphylococcus and 
Candida spp., by studying the competition and the influence of each species on biofilm formation on silicone. 
Both strains of S. epidermidis and C. parapsilosis were clinical isolates. Biofilm assays were performed on silicone 
coupons in 24-well plates, for 24, 48, 72h and 8 days. Total biomass was measured by crystal violet staining 
while cell viability was evaluated through colony forming units (CFU) enumeration. Species differentiation 
in mixed biofilms was achieved using selective mediums and also by Scanning Electronic Microscopy (SEM) 
observation. According to the results, and comparing to single spp. biofilms, it was noticed that mixed biofilms 
are not cumulative. Despite this, in all biofilm conditions an increase in the number of cells was observed after 
72h. Moreover, an inhibitory effect of S. epidermidis on C. parapsilosis biofilms was noticed, especially at 72h.
In conclusion, this study provided an important approach for a better understanding of S. epidermidis and C. 
parapsilosis biofilms composition, structure and interactions, which can give new insights on PE caused by 
these microorganisms.
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Catheterisation is frequently used to treat urinary incontinence in older patients. Complications arise 
when bacteria attach to the surface of the catheter and develop into biofilms.  To prevent biofilm formation, 
urinary catheters have been subject to many materials changes.  One important development is the release of 
antimicrobial silver salts from hydrogel-coated catheters.  Incorporation of silver ions or antibiotics may be 
disadvantageous in the long-term because heavy metal and antibiotic resistance genes are genetically linked, 
so their coexistence on the same genetic element potentially allows antibiotic resistance to be selected under 
heavy metal selective pressure.  It would, therefore, be more desirable for future generations of materials to 
move towards incorporating novel inhibitors of functions vital to biofilm integrity. 
Our research aims to identify proteins essential for biofilm development, with a view to recognising novel 
targets for biofilm inhibition.  We will present proteomic data that shows that the outer membrane proteins, 
ompA and oprF, are upregulated during biofilm development by strains of uropathogenic bacteria.  Furthermore, 
deletion of the ompA gene in Escherichia coli results in reduced biofilm formation.  OmpA and its homologues 
are consequently potential targets for biofilm inhibition. 
Natural polycationic polyamines and other cationic compounds are known to interact with the outer membrane 
proteins, including ompA, and affect their function.  We have therefore investigated the effects such compounds 
have on biofilm development by isolates of Escherichia coli, Pseudomonas aeruginosa and Klebsiella pneumoniae. 
Inhibition was demonstrated for some compounds and detailed results will be presented. 
-34-
